The expansion of universities' missions to include the support of regional economic development has led to conflicts between traditional norms of open science and the norms of entrepreneurialism, as well as placing university faculty in situations of potential conflict of interest. We posit that there are important differences between how universities support regional economic development in terms of leading to normative and ethical conflicts. Using data from two independent samples of U.S. and European faculty, we explore and compare faculty attitudes towards regional engagement and knowledge commercialization using factor analysis. The results show that U.S. faculty make a clear distinction between the appropriateness of university regional engagement, on the one hand, and knowledge commercialization, on the other.
Introduction
The 'entrepreneurial turn' of universities has a number of faces. Universities are now widely perceived, and expected, to be important assets and actors in helping regions become and remain competitive in the globalized, knowledge-based economy. Indeed, the well-known, traditional tripartite mission of public U.S. research universities, of teaching, research, and public service, has now become a four-part mission with the addition of economic development. While state legislatures may use a subtle set of sticks and carrots for universities to become engaged in activities to promote economic development, there is also a sense of social responsibility by university officials and research faculty to be engaged in economic development, in exchange for the privileges and benefits they receive as both organizations and as individual researchers. At the same time, almost all research universities in the US, both public and private, have been motivated to become more involved in the commercialization of knowledge in order to diversify research funding sources, to more generally improve their revenue picture and endowments, and to retain and attract entrepreneurially inclined faculty and graduate students (Goldstein, Bergman, Maier 2012) .
In Europe, until quite recently, the principal mission of universities was teaching, while knowledge transfer functions and responsibility for basic science were shared between academies of science and national research institutions. Hence most universities remained quite distant from both deliberate applications of knowledge, including knowledge commercialization, and a commitment to assist in the economic development of their respective regions. A number of factors have changed that since the 1990s, including: greater autonomy and flexibility given to state-supported universities from national ministries; a more open and competitive environment among European universities for recruiting academic talent, securing external research funding, and prestige; and increased awareness of the need for the EU to play 'catch-up' by leveraging all of its knowledge assets in order to more successfully compete in the global, knowledge-based economy.
With new missions added to universities' responsibilities, however, it should not be unexpected that there will be tensions and conflicts in how universities adapt to the additional roles in terms of resource allocations, rules and regulations, and norms of academic behavior.
This should be the case in universities on both continents, though the nature of these tensions and role conflicts would be different between the U.S. and Europe because of the different histories and traditions of their respective higher education systems. Many policy officials view university engagement in assisting economic development, on the one hand, and universities' commercialization of knowledge as a continuum of highly overlapping activities. We hypothesize that these activities are quite distinct in terms of the institutional and individual norms that guide attitudes and behavior within universities, and their perceived appropriateness.
Yet we also posit that these norms will differ between faculty in the U.S. and faculty in Europe, for the reasons sketched above, and hence faculty attitudes in Europe towards the appropriate role of universities will differ from faculty attitudes in the U.S.
We hypothesize that U.S. faculty are less likely than European faculty to perceive regional engagement and knowledge commercialization as two roles on the same spectrum.
More specifically, we expect U.S. faculty to view knowledge commercialization as a threat to the violation of the Mertonian norms of open science (Merton 1973) and to pose greater possibility of serious conflicts of interest, but that regional engagement is not perceived as posing such threats and is nearly consensually approved. In Europe, because both of the new roles of universities' regional engagement and knowledge commercialization were added at the same time, faculty are less likely to perceive them as different in terms of appropriateness and less likely to see either as a threat to the (arguably, less strongly embedded) norms of open science or posing serious ethical conflicts of interest.
Using web-based attitudinal surveys of university faculty in the US and in the EU countries, we explore the structure of attitudes towards these two faces of academic entrepreneurship. The results will shed light on the prospects of universities being able to act entrepreneurially and at the same time preserve a set of norms that are valuable, if not necessary, for universities to be able to continue their important fiduciary role given to them by society, seeking truth.
The next section provides a brief review of the relevant literature. In section three we describe the study population, data collection procedures, measures and the analytic techniques used. Section four presents the separate results of our empirical analysis and hypothesis tests for the U.S and European data. We compare and contrast the results in section 5 and in section 6
we conclude the paper with the key findings and a discussion of some of their implications for universities continuing on the entrepreneurial path after making the 'turn'.
Literature review
There is by now a large extant literature on academic entrepreneurship. A comprehensive literature review is found in Rothaermel, Agung and Jiang (2007) . This literature spans both positive and normative dimensions of universities engaging in patenting and other forms of commercialization, including the opportunities and threats posed by the 'entrepreneurial turn' (e.g., Etzkowitz, Webster and Terra, 2000; Bok 2003) , the impacts of intellectual property laws and regulations on university technology transfer activities (e.g., Mowery et al. 2001; Murray 2006; Litan, Mitchell, and Reedy 2007) , the productivity and effectiveness of university technology transfer offices (Thursby and Kemp 2002; Siegel et al. 2004) , and motivations for, and explanations of, entrepreneurial behaviour within the academy (e.g, Owen-Smith and Powell
2001; Stuart and Ding 2006).
There is also a fairly large literature on the emergence and growth of an entrepreneurial culture within universities, with implications for norms that govern or guide behaviour as well as institutional policies and priorities. Etzkowitz et al. (2000) have argued that the traditional norms governing or guiding behaviour within universities will (and should) change to adapt to the entrepreneurial turn. Clark (1998 Clark ( , 2003 and Davies (2001) use a broader concept of academic entrepreneurship and suggest the behaviour of some universities to adapt and adjust to an altered set of external demands and even to take advantage of new opportunities such as greater autonomy does not necessarily imply erosion of the hallmark of institutions of higher education as places of open and free inquiry. Yet one of the most oft-discussed potential impacts of the entrepreneurial turn is whether it has lead to an erosion of the norms of open science.
Analyzing survey data of about 700 natural scientists in Japan, Shibayama (2012) concluded that the norm of making 'practical' contributions, and the norms of open science are determined independently. In other words, they are not perceived to be inherently conflictual, leaving open the possibility that academic entrepreneurship can be promoted by universities without compromising the norms of open science. Ambos et al. (2008) consider the institutional, organizational, and individual attributes that allow university researchers to reconcile the conflicting demands (and norms) of academic research and commercialization and thus behave 'ambidextrously'.
While the attitudes of faculty and other university-based researchers actively involved in knowledge commercialization have been studied (e.g., Blumenthal et al.1996; Louis et al. 2001) , there have been relatively few attempts to systematically gauge the attitudes of a broad range of university faculty towards the university's 'entrepreneurial turn', whether they are actually engaged in commercialization activities or not, with the exception of Lee (1996) .
Lee surveyed faculty in 115 research universities in the US from nine different disciplinary groupings in the natural sciences, engineering, and the social sciences. They were asked questions about whether they approved of changes in evaluative standards of faculty performance with respect to weighing user-oriented research and patentable inventions, and whether they were in agreement with a variety of university roles involving industry collaboration. The results of Lee's study were that: (1) a large majority of faculty respondents were in favour of changes in the criteria for evaluating faculty performance by giving weight to 'user-oriented research' and patentable inventions and this represented an increase from the 1980s; (2) a majority of respondents said they agreed with their universities actively participating in local and regional development, facilitating commercialization of university-based research, and encouraging faculty to engage in consulting for private firms; but (3) a majority did not support their universities providing start-up assistance or make equity investments in private firms. Lee's 1996 study suggests that while there is broad (and growing) acceptance of some aspects of the 'entrepreneurial turn', there are other activities or roles -that pose the greatest perceived threats to the 'core values of the research university' (Lee 1996, p. 860 ) -that are opposed by a significant portion of faculty members.
In part as an alternative response to some of the same pressures that have driven universities to become actively involved in knowledge commercialization, many universities in the US have rededicated themselves to the ideal of 'public engagement'. With a long tradition rooted in the land-grant colleges and universities activity of cooperative extension, perhaps best exemplified in the 'Wisconsin idea' (Ward 1992), the engaged university represents: " . . . the partnership of university knowledge and resources with those of the public and private sectors to enrich scholarship, research, and creative activity; enhance curriculum, teaching, and learning; prepare educated, engaged citizens; strengthen democratic values and civic responsibility; address critical societal issues; and contribute to the public University engagement has had a different history and focus in Europe. Recent expansions of the EU call for much greater standardization of study programs, recognition of equivalent degrees, mobility of faculty and students, and uniform practices that have benefitted the US higher education system for many decades.
i At the same time, major changes in governance were underway, with national university systems granting greater autonomy, budgetary discretion, and a general shift from regulation-to performance-based management practices (CHEPS 2006; Estermann and Nokkala, 2009 ). Aghion et al. (2007, pp. 6, 7) have argued that sufficient funds should be supplied to a subset of Europe's research universities, along with greater budgetary and administrative autonomy, to leverage such funding effectively; attention to greater academic mobility and less endogamy should also be given. Aghion, et al. (2009) This extension of the European university's mission implies engagement in areas that were once the responsibility of other institutions. Traditional divisions of labor relegated exclusively to the university faculties their principal teaching and knowledge transfer functions, plus sharing with academies of science and national research bodies a responsibility for basic research. Most universities remained quite apart from the deliberate application of knowledge, which was conducted within ministries and departments or by business, although individual faculties might exercise their 'professor's privilege' in transferring their specific research findings to the market. University faculties are now being drawn into all these functions at different rates and mixtures, often to permit joint and more cost-effective progress toward economic and social objectives, but also in response to commercial opportunities (Bergman 2009 ).
As university involvement in academic entrepreneurship has clearly increased over the last twenty years, so have the attitudes, for and against, changed. These attitudes, we suspect are more complex, because there are a number of different impacts generated by academic entrepreneurship, and whose valuations vary among actors. For example, many faculty may believe that technology-based start-ups by university staff are appropriate because they can enhance the innovativeness and hence the competitiveness of the regional economy. On the other hand, faculty may perceive that the same activities can also lead to thorny conflicts of interest or dilute the quality of more basic, scholarly research (Goldstein 2010).
Study Populations, Data Collection, Measures, and Analytic Techniques
The study population for the U.S. data set consists of faculty from six selected disciplines from all research universities. A random sample of 71 universities stratified by public landgrant, public non-land grant, and private, was drawn from the population of research universities in the US in the 'Very high' and 'High' research intensive categories.
ii The resulting sample is shown in Table 1 .
[ Table 1 about here]
The six disciplines are biological sciences, physics, computer science, chemical engineering, economics, and history. These disciplines were selected based upon their: ubiquity among research universities, variation in the approaches to inquiry and knowledge production using the Stokes (1997) typology as adapted by Bergman (2009) , and variation in the likelihood of opportunities for faculty to produce research that has potential for commercialization.
iii Within each of the six academic departments in the 71 research universities, one tenured or tenure-track faculty member was randomly selected from each academic rank: assistant, associate, and full professor, plus the department chairperson. The web page of each department was used to provide the full listing of tenured and tenure-track faculty from which the particular faculty members were drawn for the final sample. A total of 1,611 faculty members were sent webbased questionnaires in January 2007, of which 84 were returned as undeliverable. After several follow-ups to non-respondents, we ended up with 369 usable responses for an effective response rate of 24.1 percent.
A set of fourteen attitudinal questions was included in the survey questionnaire. Faculty were asked to indicate on a five point Likert-scale if they: strongly agree (coded 5), agree (4), neither agree nor disagree (3), disagree (2), or strongly disagree (1) 
Q1-RED. My university, in addition to its basic functions of teaching and research,
should be actively and directly involved in assisting state and regional economic development.
This provides a direct way to measure acceptance of the idea that universities have a larger societal obligation beyond the traditional missions of teaching and advancement of knowledge, and specifically to help improve regional economic conditions by bringing to bear knowledge and expertise. This role does not necessarily exclude knowledge commercialization as a means to improve regional economic development, but it is broader and implies an institutional commitment to social responsibility in return for receiving public resources.
Q2_TA. My university should encourage and reward faculty for providing technical and/or managerial assistance to existing business organizations located in the region or state.
Providing technical or managerial assistance to existing regional businesses is a more specific means of universities assisting regional economic development, but compared to the broader role in question 1, the 'public good' dimension of this role is given up since the beneficiaries are individual businesses. The faculty sample for the EU data set is drawn from all universities in the top 500
Shanghai rankings for 19 EU countries (except in Austria and Switzerland where all universities were included). Because European universities tend not be not structured with the same professorial ranks found in the U.S., the sampling procedure within the respective departments/institutes was also slightly different from that used in the U.S. Here the director of the department/institute was selected for the sample along with two additional faculty listed on the webpage. The responses to the questionnaire also allowed us to know whether the respondent had a permanent contract (equivalent to full or associate professor in U.S.
universities) or a time-specified contract (equivalent to an assistant professor). Questionnaires were sent in winter of 2009. There were 1,798 valid responses representing an 18 percent response rate. Response rates did not vary significantly by discipline, by they did vary by country, from lows of 12 to 14 percent (Czech, Spain, UK) to highs of 27-30 percent (Finland, Slovenia, Italy). The number and distribution of EU faculty respondents by country is shown in Table 2 .
( Table 2 about After using a varimax rotation, the factor loadings for the U.S. data are shown in Table 3 and for the EU data in Table 4 (the full correlation matrices are shown in Appendix Tables 1 and   2 ).  Factor 1, with high positive loadings on Q3_Comm, Q4_Startup, and Q5_Equity (and somewhat less on Q6_Propr) and a negative loading on Q10_Threat, establishes broad agreement concerning the appropriateness of knowledge commercialization.
 Factor 2, with high positive loadings on Q1_RED, Q2_TA, Q7_Patent, and (somewhat less) Q6_Propr, finds university engagement, broadly understood, to be appropriate. It combines approval of faculty who conduct user-oriented proprietary research and receive reward and credit from their university for the development of inventions (patenting) with efforts of the university to assist regional economic development and provide technical or managerial assistance to regional firms.
 Factor 3, combining Q13_SCoI and Q14FCoI, reveals disapproval of situations in which private research funding might have a corrupting influence on a faculty member's obligations to mentoring students and to conduct and produce 'objective' research. The mean factor scores for specific categories of faculty respondents are shown in Tables 5-7 (U.S. data) and Tables 8-11 (EU data). The factor scores allow us to identify which categories of respondents are likely to hold maximal approval or disapproval views on each of the respective factors.
For the U.S. faculty, there are clear and statistically significant differences in mean scores among the disciplines on all of the five factors, among categories of university rankings on factor 2 (only), and among categories of regional economic condition only on factor 3.
 Faculty in computer science are much more likely to approve of knowledge commercialization, and faculty in history are much more likely to disapprove, compared to the other disciplines;
 Differences in attitudes towards universities being involved in regional engagement, across disciplines are less significant than for other factors, in the sense it is closer to being accepted consensually; it is interesting to point out that economists --who potentially could contribute the most --also disapprove of regional engagement the most, by far, among the six disciplines;
 Conflicts of interest situations are least likely, by far, to be accepted by faculty in history, while such conflicts tend to be most acceptable to faculty in engineering and to a lesser extent in physics and computer science;  The higher the university ranking, the less approving are faculty of knowledge commercialization/regional engagement;  The higher the university ranking, the lower the approval of situations of conflict of interest.
[ Tables 8, 9 , and 10 about here]
Comparing U.S. and EU Results
The results show a number of expected similarities in the structure of attitudes towards academic entrepreneurship, but also some rather important differences. First, and perhaps most salient of all, the appropriateness of knowledge commercialization and regional engagement are viewed as distinctly different by U.S. respondents, but EU faculty do not differentiate these activities in terms of their approval (or not). Rather, EU faculty view them as activities on the same spectrum, with a certain amount of blending. This differentiation between the U.S. and EU respondents is understandable from the point of view that in the U.S. there has been a history and tradition of university engagement in regional development that easily predates knowledge commercialization, whereas in the EU these two activities were adopted at about the same time and for many of the same reasons. things (from knowledge commercialization) could potentially happen, but I (or my colleagues)
would not allow those to occur."
There are differences here, however, between the U.S. and EU results. For EU respondents, concerns with potential conflicts-of-interest are resolved in one factor. For U.S.
respondents, however, attitudes towards conflict-of-interest are more subtly differentiated: one factor is focused focus on the potential threat of research results and student advising being tainted (corrupted) by a faculty member having financial ties to private research sources, while another involves the potential conflict between acting entrepreneurially and obligations to one's employer and to one's community of scholars.
Third, the 'scores' on all of the factors vary significantly across academic discipline, in both the U.S. and EU cases. Generally speaking, faculty for both the U.S. and the EU in the Pasteur disciplines -computer science and engineering -were more approving of knowledge commercialization, while faculty in the humanities (history) were the least approving. Whether that stemmed from ideology or from less opportunity personally to engage in commercialization cannot be discerned from the results.
Fourth, regional economic conditions do not matter much in accounting for variations in attitudes towards academic entrepreneurship on either side of the ocean. We would expect, other things equal, that faculty in universities located in regions with greater levels of economic distress would be more inclined to especially accept university regional engagement, but also knowledge commercialization along with greater tolerance for situations posing conflicts-ofinterest and violations of the norms of open science. But only in the U.S. on factor 3 -conflict of interest situations involving receiving research funding from a company in which the faculty member had a personal financial interest -are there significant differences among types of regions by economic well-being.
Fifth, in setting out to compare faculty attitudes in the U.S. with those in EU research universities, we have implicitly treated the EU as relatively homogeneous in terms of national systems of higher education, Yet we are aware that within the EU bloc there are important differences in the historical and institutional roles of universities across countries, Accordingly, we have examined whether factor scores on the three significant factors vary among different groups of relatively homogeneous countries of the EU.
Using four macro-regions (Nordic countries, countries bordering the Mediterranean, the ten countries of the former Communist bloc (the EU-10), and the remaining EU 'core') analysis of variance tests show significance differences in the mean factor scores among the four macroregions on all three factors (see Table 11 ). compared to faculty in the EU-10 (the EU core mean is close to zero), suggests to us that the degree of adherence to the norms of open science may be more related to variation in recent national investments and upgrading of the quality of research universities than to the overall level of national economic development. This is only speculative, however, and deserves further empirical investigation vii . As we had suspected, an analysis of variance test for differences in the factor scores across the four Census regions of the U.S. showed no significant differences on any of the five factors, indicating a high degree of national integration of systems of higher education within the U.S., despite that a majority of universities are funded and regulated by the individual 50 states.
[ Table 11 about here]
So What (Does it Mean)?
We have Somewhat surprising to us is that the attitude towards university engagement appears not to be motivated primarily as commitment to work for the common or public good, but rather to engage for engagement's sake, to extend the beneficiaries of their knowledge transmission and expertise beyond the ivory tower. In the case of the U.S., the evidence for this comes from the high loading of favourable attitudes towards conducting user-oriented, proprietary research and with patenting on factor 2, the regional engagement factor. In the EU case, it is the combining of regional engagement with commercialization along with patenting.
The 
